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(54) Cutting and folding assembly for products such as tissues, napkins and the like

(57)  Acutting andfolding assembly for products such
as tissues, napkins and the like, particularly of the mul-
tiple-ply type, formed starting from at least one continu-
ous ribbon, comprising: at least one first roller (2), which
is supported so that it can rotate by fixed parts of the
production line, is associated with rotary actuation
means, and is provided, along its outer surface (2a), with
a plurality of blades (3) for cutting the continuous ribbon
substantially transversely; at least one second roller (4),
which is supported so that it can rotate by fixed parts of
the production line, is associated with rotary actuation
means, whose axis (B) is parallel to the axis (A) of the
first roller (2) and is substantially in contact with the first
roller (2) along a generatrix, the second roller (4) being
provided, on its outer surface, with first means (5) for

retaining by suction the products cut by the first roller (2);
and at least one third folding roller (6), which is supported
so that it can rotate by fixed parts of the production line
and is associated with rotary actuation means, with an
axis (C) which is parallel to the axes (A, B) of the first and
second rollers (2, 4), substantially in contact with the sec-
ond roller (4) along a generatrix, the third roller (6) being
provided, on its outer surface (6a), with second means
(7) for retaining the cut products by suction and being
associated with at least one fixed abutment, which is
adapted to provide at least one transverse fold in each
of the cut products, the second roller (4) being further
provided with means (8) for generating pressure on the
back of each of the products so as to keep all their plies
in contact with the third roller (6) during the formation of
the transverse fold.
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Description

[0001] The present invention relates to a cutting and
folding assembly for sheet products, such as tissues,
napkins and the like.

[0002] Inthe field of the production of tissues, napkins
and the like, particularly made of paper, cutting and fold-
ing assemblies are used which comprise parallel rollers
which are in mutual contact substantially along their gen-
eratrices and through which at least one continuous rib-
bon, preferably folded longitudinally according to a pre-
defined configuration, passes.

[0003] Atleastone of the rollers is provided with a plu-
rality of transverse cutting blades: the cut products are
conveyed from one roller to the other by way of suitable
surface retention means and are finally made to abut
against one or more fixed plates, which provide one or
more transverse folds in said products in preset positions.
[0004] Cutting and folding assemblies of the type de-
scribed here, however, are not free from drawbacks, par-
ticularly as regards paper products constituted by several
plies. In the passage of the products from one roller to
the other, in fact, the outermost plies, i.e., the ones that
are not in direct contact with the surface of the rollers and
therefore with the retention means, tend to separate from
theroller, altering the ordered configuration of the product
and thus compromising the correct formation of the fold.
[0005] The aim of the present invention is to obviate
the above-mentioned drawback, by providing a cutting
and folding assembly for sheet products, such as tissues,
napkins and the like which, particularly but not exclusively
with reference to products constituted by a large number
of plies, allows to keep said products, during the forma-
tion of transverse folds, in a correct configuration, avoid-
ing the separation of the outermost plies.

[0006] Within this aim, an object of the present inven-
tion is to provide an assembly which is simple, relatively
easy to provide in practice, safe in use, effective in op-
eration, and has a relatively low cost.

[0007] This aim and this and other objects which will
become better apparent hereinafter are achieved by the
present cutting and folding assembly for sheet products,
such as tissues, napkins and the like, particularly of the
multiple-ply type, formed starting from at least one con-
tinuous ribbon, characterized in that it comprises: at least
one first roller, which is supported so that it can rotate by
fixed parts of the production line, is associated with rotary
actuation means, and is provided, along its outer surface,
with a plurality of blades for cutting the continuous ribbon
substantially transversely; at least one second roller,
which is supported so that it can rotate by fixed parts of
the production line, is associated with rotary actuation
means, whose axis is parallel to the axis of said first roller
and is substantially in contact with said first roller along
a generatrix, said second roller being provided, on its
outer surface, with first means for retaining by suction
the products cut by said first roller; and at least one third
folding roller, which is supported so that it can rotate by
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fixed parts of the production line and is associated with
rotary actuation means, with an axis which is parallel to
the axes of said first and second rollers, substantially in
contact with said second roller along a generatrix, said
third roller being provided, on its outer surface, with sec-
ond means for retaining the cut products by suction and
being associated with at least one fixed abutment, which
is adapted to provide at least one transverse fold in each
of the cut products, said second roller being further pro-
vided with means for generating pressure on the back of
each of said products so as to keep all their plies in con-
tact with said third roller during the formation of said fold.
[0008] Further characteristics and advantages of the
invention will become better apparent from the following
detailed description of a preferred but not exclusive em-
bodiment of a cutting and folding assembly for products
such as tissues, napkins and the like, according to the
invention, illustrated by way of non-limiting example in
the accompanying drawings, wherein:

Figure 1is a perspective view of the cutting and fold-
ing assembly according to the invention;

Figure 2 is a front view of the assembly;

Figure 3 is a side elevation view of the assembly
according to the invention;

Figure 4 is a detail front view of the suction retention
means and of the pressure generation means;
Figure 5 is a detail side elevation view of the suction
retention means and pressure generation means.

[0009] In the exemplary embodiment that follows, in-
dividual characteristics may actually be interchanged
with other different characteristics that exist in other ex-
emplary embodiments.

[0010] Moreover, it is noted that anything found to be
already known during the patenting process is under-
stood not to be claimed and to be the subject of a dis-
claimer.

[0011] With reference to Figure 1, the reference nu-
meral 1 generally designates a cutting and folding as-
sembly for sheet products such as tissues, napkins and
the like according to the invention.

[0012] The cutting and folding assembly is preferably
but not exclusively inserted in a line for the production of
multiple-ply paper products, such astissues, napkins and
the like.

[0013] The products are manufactured starting from
one or more continuous multiple-ply ribbons of paper-like
material, each of which, not shown for the sake of sim-
plicity in the accompanying figures, reaches the cutting
andfolding assembly after being folded appropriately lon-
gitudinally according to any predefined configuration (for
example a Z-shaped or other configuration).

[0014] The assembly according to the invention com-
prises advantageously a first roller, generally designated
by the reference numeral 2, which is supported so that
it can rotate by fixed parts F of the production line on a
first axis A, said fixed parts being schematically shown
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in figure 2; the first roller 2, associated with rotary actu-
ation means (of a known type) controlled by the manage-
ment and control unit of the production line, is provided,
along its outer surface 2a, with a plurality of blades 3 for
cutting the continuous ribbon substantially transversely.
The cutting blades 3 are fixed to respective elongated
supports 3a, which are accommodated in respective sur-
face slots 3b, which are substantially mutually angularly
equidistant along the generatrices of the outer surface
2a.

[0015] The cutting and folding assembly further com-
prises a second roller, generally designated by the ref-
erence numeral 4, which is supported so that it can rotate
by fixed parts of the production line, on a second axis B
which is parallel to the axis of the first roller 2 and sub-
stantially in contact therewith along a generatrix. The sec-
ondroller 4, whichis also associated with rotary actuation
means (of a known type) controlled by the management
and control unit of the production line, is provided, on the
outer surface 4a, with first retention means for retaining
by suction the products cut by the first roller 2, said first
means being designated by the reference numeral 5.
[0016] Theassembly accordingto the invention further
comprises a third folding roller, generally designated by
the reference numeral 6, which is supported so that it
can rotate by fixed parts of the production line on a third
axis C, which is parallel to the first axis A and to the
second axis B, substantially in contact with the second
roller 4 along a generatrix. The third folding roller 6, as-
sociated with rotary actuation means (of a known type)
controlled by the management and control unit of the
production line, is provided conveniently, on its outer sur-
face 6a, with second retention means, generally desig-
nated by the reference numeral 7, for retaining by suction
the already-cut products. The third folding roller 6 is fur-
ther associated with at least one fixed abutment 20, which
is rigidly coupled to structural, fixed parts F of the pro-
duction line. The fixed abutment 20, located substantially
proximate to the outer surface 6a of the third roller, is
conveniently adapted to provide at least one transverse
fold in each of the cut products and can assume any
shape and size in relation to the specific applications.
[0017] According to the invention, the second roller 4
is advantageously provided with means, generally des-
ignated by the reference numeral 8, for generating pres-
sure on the back of each cut product, so as to keep all
its plies in contact with the outer surface 6a of the third
roller 6 during the formation of said transverse fold.
[0018] The first suction retention means 5 (Figures 4,
5) comprise at least one first valve 9, which is associated
with an end face 10 of the second roller 4 and forms at
least one vacuum chamber 11, which is substantially
shaped like an annular sector with a first angular exten-
sion a, which is coupled hermetically to the end face 10
and is connected to vacuum generation means of a type
which is substantially known. Correspondingly, the sec-
ond roller 4 is provided, at the end face 10, with openings
12, which are preferably mutually angularly equidistant
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and are connected, by means of a plurality of channels
13 which are formed in the body of the second roller 4
and lead to the outer surface 4a, for example in holes
arranged along substantially parallel rows.

[0019] The pressure generation means 8 (Figures 4,
5) comprise at least one pressure chamber 14, which is
formed in the body of the first valve 9, is shaped substan-
tially like an annular sector having a second angular ex-
tension 3, is coupled hermetically to the end face 10 and
is connected to pneumatic supply means, of a type which
is substantially known and not shown in the figures.
[0020] Ingreater detail, the first valve 9 is substantially
shaped like an annular sector and is affected, at its mu-
tually opposite ends, respectively by at least one first
threaded hole 15, which is connected to the vacuum
chamber 11, and by at least one second threaded hole
16, which is instead connected to the pressure chamber
14. The first threaded hole 15 allows detachable connec-
tion to the vacuum generation means, while the second
threaded hole 16 allows connection to the pneumatic
supply means.

[0021] The second suction retention means 7 of the
third roller 6 comprise atleast one second valve 17, which
is associated hermetically with one of the ends of the
third roller 6 and is connected to vacuum generation
means, not shown for the sake of simplicity in the figures
and of a substantially known type. Further, the second
valve 17 is connected to openings provided in the third
roller 6, which provide access to a plurality of discharge
paths 18, which are formed within the body of the third
roller 6 and lead to its outer surface 6a.

[0022] The operation of the cutting and folding assem-
bly according to the invention is as follows.

[0023] The continuous ribbon, already folded longitu-
dinally, is drawn through the first roller 2 and the second
roller 4 in the direction indicated by the arrow in Figure
3, andis cuttransversely atregular intervals by the blades
3. The cut products are retained on the surface of the
second roller 4 by the first retention means 5 and in par-
ticular by way of the suction produced in the vacuum
chamber 11. This retention is ensured by pneumatic con-
nection between the vacuum chamber 11 and the open-
ings 12, over an arc of rotation of the second roller 2
which substantially corresponds to the first angular ex-
tension a, i.e., the extension required to bring the cut
products into contact with the third roller 6. At this point,
the action of the first retention means 5 ceases and the
action of the second retention means 7 of the third roller
6 begins, making the cut products adhere to its outer
surface 6a, through a preset arc of rotation. At the same
time, the pressure generation means 8 are actuated (by
connection of the pressure chamber 14 to the openings
12) and retain, by way of the action of an air stream pro-
duced for an interval which substantially corresponds to
a rotation through an angle B of the second roller 2, the
cut products with all their plies in contact with the outer
surface 6a of the third roller 6. Said air stream in fact acts
substantially centrifugally with respect to the second roll-
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er 2 and therefore centripetally with respect to the third
roller 6, and this allows to avoid any accidental separation
or lifting of paper plies from the products in the subse-
quent production of the transverse fold.

[0024] It has thus been shown that the invention
achieves the intended aim and object.

[0025] The invention thus conceived is susceptible of
numerous modifications and variations, all of which are
within the scope of the appended claims.

[0026] Allthe details may further be replaced with other
technically equivalent elements.

[0027] In practice, the materials used, as well as the
shapes and dimensions, may be any according to re-
quirements without thereby abandoning the scope of the
protection of the appended claims.

[0028] Thedisclosuresin Italian Patent Application No.
BO2006A000293 from which this application claims pri-
ority are incorporated herein by reference.

[0029] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.

Claims

1. A cutting and folding assembly for sheet products
such as tissues, napkins and the like, particularly of
the multiple-ply type, formed starting from at least
one continuousribbon, characterized in that itcom-
prises: at least one first roller (2), which is supported
sothatit canrotate by fixed parts (F) of the production
line, is associated with rotary actuation means, and
is provided, along its outer surface (2a), with a plu-
rality of blades (3) for cutting the continuous ribbon
substantially transversely; at least one second roller
(4), which is supported so that it can rotate by fixed
parts of the production line, is associated with rotary
actuation means, whose axis (B) is parallel to the
axis (A) of said first roller (2) and is substantially in
contact with said first roller (2) along a generatrix,
said second roller (4) being provided, on its outer
surface, with first means (5) for retaining by suction
the products cut by said first roller (2); and at least
one third folding roller (6), which is supported so that
it can rotate by fixed parts of the production line and
is associated with rotary actuation means, with an
axis (C) which is parallel to the axes (A, B) of said
firstand second rollers (2, 4), substantially in contact
with said second roller (4) along a generatrix, said
third roller (6) being provided, on its outer surface
(6a), with second means (7) for retaining the cut
products by suction and being associated with at
least one fixed abutment (20), which is adapted to
provide at least one transverse fold in each of the
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cut products, said second roller (4) being further pro-
vided with means (8) for generating pressure on the
back of each of said products so as to keep all their
plies in contact with said third roller (6) during the
formation of said transverse fold.

The assembly according to claim 1, characterized
in that said first suction retention means (5) com-
prise at least one first valve (9), which is associated
with one of the end faces (10) of said second roller
(4) and forms at least one vacuum chamber (11),
which is substantially shaped like an annular sector
having a first angular extension (a) and is coupled
hermetically to said end face (10) and connected to
vacuum generation means, said secondroller (4) be-
ing affected, on said end face (10), by openings (12)
which are connected to a plurality of channels (13)
which end at the outer surface (4a).

The assembly according to claims 1 and 2, charac-
terized in that said pressure generation means (8)
comprise at least one pressure chamber (14), which
is provided within the body of said first valve (9) and
is shaped substantially like an annular sector having
a second angular extension (B), and is coupled her-
metically to said end face (10) and connected to
pneumatic supply means.

The assembly according to one or more of the pre-
ceding claims, characterized in that said first valve
(9) is shaped substantially like an annular sector and
is affected, at its mutually opposite ends, respective-
ly by at least one first threaded hole (15), which is
connected to said vacuum chamber (11) and is
adapted for connection to said vacuum generation
means, and by at least one second threaded hole
(16), which is connected to said pressure chamber
(14) and is adapted for connection to said pneumatic
supply means.

The assembly according to one or more of the pre-
ceding claims, characterized in that said second
suction retention means (7) of said third roller (6)
comprise at least one second valve (17), which is
associated hermetically with one of the ends of said
third roller (6) and is connected to vacuum genera-
tion means and to openings, provided in said third
roller, which are connected to a plurality of outflow
paths (18) which exit at the outer surface (6a).

The assembly according to one or more of the pre-
ceding claims, characterized in that said first roller
(2) forms a plurality of surface slots (3b), which are
provided so as to be substantially mutually angularly
equidistant along generatrices and inside which re-
spective supports (3a) for said blades (3) for cutting
the continuous ribbon transversely are accommo-
dated.
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